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A number of physiochemical processes for post-production treatment of “raw” biochars have been suggested as 
a means to enhance effectiveness in agronomy, forestry, and environmental restoration. The main processes 
that have been studied include leaching and water washing, ageing and weathering, heat treatments and 
aeration, grinding and/or sieving to reduce biochar particle size, and steam activation; additional treatments that 
have received less attention include production of biochar nano-particles, acid and alkaline treatments, oxidation 
with reactive oxygen species, pelletization and granulation.  In part, post-production processes that have been 
suggested or are in use are intended to “clean” biochars of liquid- and gas-phase products sorbed during the 
pyrolysis process; in part post-processing may also increase contact between biochar and soil particles and/or 
enhance biochar surface area, porosity, and sorption properties. 
 
Where biochar is used as a soil amendment, post-processing methods are ultimately intended to increase 
growth and yield of crop plants or natural vegetation; however, relatively few studies have compared the 
performance of “raw” biochars to post-processed biochars.  I review the existing data from such studies, using 
biomass production of test crop plant species as a common metric for statistical meta-analysis (and excluding 
studies on biochar mixtures with fertilizers or composts, co-composting, or fungal or bacterial inoculation).  Data 
from 7 published and 1 unpublished study provide a total of 26 comparisons, essentially all based on short-term 
pot trials.  The mean effect of unprocessed biochars on plant biomass production was similar to that observed in 
prior meta-analyses (+17.3% [95% CL: 6.1-29.8%]).  Overall, post-processed biochars resulted in significant and 
quantitatively larger improvements in average plant growth responses, with a mean effect of +28.9% [95% CL: 
17.1-48.9%]).  Plant growth benefits varied greatly among post-processing methods and individual trials.  The 
largest and most consistent positive effects of post-processing methods were from steam activation and heat 
treatment of biochars. 
 
 
I conclude that physiochemical post-processing of biochar offers substantial additional agronomic benefits 
compared to the use of unprocessed biochar.  However, there is also evidence for large variation among post-
processing methods, and variability in crop species responses to biochar post-processing.  This area of 
investigation warrants considerably more research attention: by comparison recent meta-analyses of biochar 
effects on crop yields have been based on >500 comparisons and 100s of published studies that include large-
scale field trials.  Moreover, a number of promising post-processing treatments that appear effective in 
enhancing physical properties have not been tested at all in terms of effects on plant performance.  Better 
information on post-production treatments effects will likely be necessary for biochar utilization to achieve “win-
win-win” scenarios that maximize benefits to carbon sequestration, waste management, and vegetation 
performance in agronomy, forestry, and environmental restoration. 
